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The predominance of left-sided over right-sided
iliofemoral venous thrombosis is a result, at least in
part, of compression of the left common iliac vein by
the right common iliac artery at Cockett’s point (their
crossing point). This venous compression combined
with focal intimal hyperplasia of the left common iliac
vein was first described by May and Thurner1 in
1956. In 22% of cases, they discovered an intralumi-
nal “spur” in the left common iliac vein segment
underlying the right common iliac artery. This abnor-
mality was nicely depicted diagrammatically in a sub-
sequent article by Ferris et al.2 May and Thurner also
showed that spurs are not congenital variants, as was
previously thought,3 but develop during life, and they
noted a preponderance in females.
The purpose of our report is to provide an
opportunity for the reader to reason his or her way
through the clinical decision-making in a surgical
case with a suboptimal clinical outcome to elucidate
proper measures for similar future cases.
CASE REPORT
A 15-year-old girl gave a 4-month history of left leg
swelling and pain in the upper thigh. There was no histo-
ry of injury or deep vein thrombosis, and the right lower
extremity was asymptomatic. The patient had been wear-
ing a knee-high support stocking because the swelling
worsened during her regular dance and gymnastic activi-
ties. On physical examination, the left ankle was edema-
tous, but neither the calf nor the thigh was enlarged.
A color Doppler flow imaging study revealed patency
of the entire left lower extremity venous system but
decreased phasicity in the left common and external iliac
veins. May-Thurner syndrome was suspected. To confirm
the diagnosis anatomically, we obtained a magnetic reso-
nance venogram (MRV), which disclosed a patent venous
system with an hourglass deformity at Cockett’s point (Fig
1). No significant collateral flow was observed. In the final
preoperative planning, a transfemoral left iliocaval contrast
venogram showed marked extrinsic compression of the
left common iliac vein, but no spurs. The intraluminal
pressure was 12 mm Hg in the external iliac vein and 6
mm Hg in the inferior vena cava. During the same proce-
dure, an intravascular ultrasound scanning (IVUS) study
was performed with a Hewlett-Packard ultrasound scan-
ning system and a 20-MHz rotating mechanical catheter
transducer (Fig 2). The crossing point of the right com-
mon iliac artery and the left common iliac vein was easily
depicted, as was the extrinsic compression of the vein by
the artery. However, no spurs or intraluminal abnormali-
ties of any kind were found.
After considerable discussion of treatment options, the
patient was taken to the operating room, where, through
a left retroperitoneal incision, the following vessels were
exposed: the distal abdominal aorta; the right common,
external, and internal iliac arteries; the inferior vena cava;
and the left common, external, and internal iliac veins.
Intraoperative IVUS once again showed the extrinsic com-
pression at Cockett’s point but showed no intraluminal
spurs or other abnormalities. Therefore, the left common
iliac vein was not entered. Instead, care was taken not to
injure the vein as the right common iliac artery was isolat-
ed between proximal and distal clamps, then transected
and transposed to a posterior position behind the left
common iliac artery (Fig 3). Because the vein was not
entered, a decision was made not to patch it.
The postoperative period was uncomplicated, and the
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patient was discharged 3 days later with good peripheral
pulses. The swelling of the left calf had not resolved com-
pletely, and the patient was still wearing her support stock-
ing at the time of discharge. On physical examination 6
weeks later, the leg swelling had decreased slightly, but the
patient still required support stockings to manage the
increase in swelling that was occurring with exercise. A fol-
low-up MRV with the same scan parameters and regions
of interest as those of the preoperative study showed a 3-
cm, high-grade stenosis of the left common iliac vein with
an irregular mural contour (Fig 4). The peripheral veins of
the left lower extremity were patent. Oral anticoagulant
therapy with warfarin was initiated, and conservative man-
agement with the compression stocking was continued. At
the 6-month postoperative follow-up visit, the patient
showed clinical improvement, but the leg swelling had not
completely resolved.
DISCUSSION
In human vessel entrapment syndromes—includ-
ing May-Thurner syndrome, thoracic outlet and
inlet syndromes, the “nutcracker” syndrome, and
the popliteal entrapment syndrome—the common
pathophysiologic basis is as follows: extrinsic com-
pression leads to injury of intimal endothelial cells
and medial myocytes. The result is mural thickening
and intimal hyperplasia.
Surgical decompression with or without endo-
venectomy and patch angioplasty or direct venous
bypass has been the favored approach, and the opera-
tive techniques have been described elsewhere.4,5
Recently, a number of authors have reported reason-
able safety and efficacy of transluminal venous stenting
for both benign and malignant venous stenoses.6-13
Most important among these for purposes of the pre-
sent discussion is the report of Binkert et al,6 in
which eight patients with May-Thurner syndrome,
four of whom had surgical thrombectomy before
definitive management, were treated with translumi-
nal WallStent (Boston Scientific Vascular, Natick,
Mass) placement. All eight patients experienced
immediate relief of leg swelling, and patency at fol-
low-up of 10 to 121 months (mean, 3 years) was
100% by color Doppler flow imaging (n = 6) or
venography (n = 2). There were no procedural or
stent-related complications. Stenting smoothed the
intimal abnormalities in these cases and improved
venous outflow. The hoop strength inherent to the
self-expanding stent also limited compression by the
overlying right common iliac artery. Importantly,
although no complications have been reported to
date, the long-term efficacy in the left common iliac
vein, long-term structural integrity of the stent in this
position, and potential ill effects of the stent on the
overlying artery are still uncertain.
Fig 1. Magnetic resonance venogram (MRV). Encoded
for direction of flow, this magnetic resonance study
depicts both arterial and venous structures with opposite
signals. The left common iliac vein has an hourglass defor-
mity at Cockett’s point (the crossing point of the right
common iliac artery and left common iliac vein).
Fig 2. Intravascular ultrasound scan. The probe is posi-
tioned in the left common iliac vein at Cockett’s point.
The vein is compressed by the right common iliac artery;
however, the lumen is open and there is no evidence of an
intimal spur.
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In our case, these uncertainties, the patient’s
youth, and the additional potential complications
that future pregnancies might engender all led to the
decision not to treat the patient with transluminal
stenting. Nevertheless, a decision to treat aggres-
sively was still dictated by the increase in symptoms
occurring with the patient’s dance and gymnastic
activities.
The decision not to enter the left common iliac
vein at surgery was based solely on the lack of a
demonstrable web on either the preoperative veno-
gram or the IVUS studies (both preoperative and
intraoperative). The operators have a high level of
experience with IVUS and a high level of confidence
in IVUS and, in particular, its ability to depict
bloodflow in the lumen and detailed anatomy at or
near the luminal surface. The anatomic abnormali-
ties (intraluminal spurs) sought in this case, if actu-
ally present, would have been seen easily with the
20-MHz rotating mechanical transducer and ultra-
sound scanning system that were used.
The follow-up MRV was valuable in the depiction
of the irregular mural contour and luminal narrowing
of the left common iliac vein and in the avoidance of
more invasive testing. However, MRV cannot be
relied on for identification and characterization of inti-
mal abnormalities because signal abnormalities in the
vein may be caused by complex or turbulent flow. To
Fig 4. Follow-up magnetic resonance venogram (MRV).
This single image from the follow-up MRV 6 weeks after
surgery reveals marked narrowing of the left common iliac
vein lumen, with an irregular mural contour. The irregu-
lar contour may be a result of actual structural abnormali-
ty such as perivenous scar or intimal hyperplasia, but this
signal abnormality may also be a result of complex or tur-
bulent flow in this vein segment.
Fig 3. Intraoperative photographs. Before (A) and after (B)
transposition of the right common iliac artery posteriorly.
A
B
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what, then, can the persistent edema and abnormal
MRV be attributed? In the absence of further invasive
testing, the best possibilities are either continued
extrinsic compression by the (now posterior) right
common iliac artery, perivenous scarring resulting
from surgery, or intimal hyperplasia in the vein as a
result of manipulation at surgery. One other, less like-
ly possibility is a focal thrombosis that did not propa-
gate retrograde, was not associated with clinical wors-
ening, and partially recanalized in the first 6 weeks
after surgery. Because the edema persisted throughout
the postoperative period, rather than resolving and
then recurring, the most likely cause is ongoing extrin-
sic compression by the right common iliac artery.
As far as our patient’s ongoing management is con-
cerned, although it might appear logical to restudy her
with transfemoral iliocaval venography and IVUS, we
would still choose, no matter what the findings, not to
re-operate and not to place a WallStent for all of the
reasons mentioned above. Thus, we made the decision
to initiate oral anticoagulation therapy and continue
with the compression stockings.
A glimpse of how we might approach a newly
diagnosed case of May-Thurner syndrome serves to
highlight the teaching points of this case. Although in
an adult, we would likely resort to transluminal stent-
ing as a first-choice therapy, we would still choose 
an operative approach for young, active females of
childbearing potential and thereby avoid stenting.
However, we would also definitely enter the left com-
mon iliac vein at surgery. In each case, this would be
beneficial in at least one of two ways. First, in cases
with a clearly defined spur on preoperative and intra-
operative studies, entering the vein is necessary to per-
form endovenectomy and patching. Second, in cases
with no spur seen on imaging studies, entering the
vein provides the means for patch angioplasty, a pro-
cedure that should do the most we can to minimize
luminal compromise caused by ongoing compression,
extrinsic perivenous scarring, or intimal hyperplasia.
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